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This report summarizes the hydrology and hydraulic calculations for the proposed grading and
improvements of 6 single family residential lots at TPM 17341 and TPM 19618. Hydrology
calculations have been performed in accordance with the County of San Diego Hydrology
Manual, dated June, 2003. Hydraulic calculations were performed in accordance with the San
Diego County Drainage design Manual dated July 2005. Rational method calculations, in
accordance with San Diego County Hydrology Manual, were performed to determine the

anticipated Q values.

Pre and post development Q 100 were performed for the site and contributing areas. The total
pre and post Q100 flows were determined to be 64.9 and 66.2 for the entire watershed, including
offsite contributing areas. It should be noted that for these calculations , the site was assumed to
be an undeveloped natural state for the predevelopment condition and developed for the post
development condition. Impervious surface percentages were calculated for the anticipated site
development. The calculated impervious percentage was greater than the impervious percentage
for this type of land use (1 DU/Acre) shown in Table 3-1. Further, for just the area within the
project, the pre and post Q100 flows were determined to be 17.0 and 17.4 cfs. Based on this,
there is no significant increase in runoff for this development and detention calculations were not
performed.

Hydraulic calculations were performed for proposed drainage facilities using peak flow Q100
values.
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RATIONAL METHOD HYDROLOGY
CALCULATIONS
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HYDROLOGY BROW DITCHES

PROJECT NAME: Bagley
PROJECT NUMBER: 5445
DATE: 12/20/2012
COMMENT:
COORD: N33°01" E117°09'
Q100 Q2
P6 {in): 2.80 P6/P24: 0.60 P86 (in): 1.60 P6/P24: 0.62
P24 (in): 4.70 IUSTED P8: 2.80 P24 (in): 2.60 ADJUSTED P6: 1.60
WATERSHED EVENT AREA AREA - C Faclor Tec 1100 Q100
pESIGNATION| SOIL TYPE|  NODE (year) (sf) (Ac) MPERGR) | ™ o™ | dming | Wb | )
A-1 D 100-101 100 256820 5.90 16% 0.44 172 3.32 8.6
A-2 <1> D 100-102 100 571931 13.13 16% 0.44 18.4 3.18 18.4
A-3 D 100 121470 2.79 22% 0.47 9.9 476 6.2
B-1 D 200-201 100 134627 3.09 16% 0.44 15.4 3.58 4.9
B-2 <2> D 200-202 100 180046 413 16% 0.44 15.8 3.51 6.4
B-3 D 100 104672 2,40 20% 0.46 14.5 3.7 4.1
C D 100 51778 1.19 16% 0.44 8.9 5.07 2.7
<1> See Table 3-1 Runoff Coefficienls for Urban Areas (altached)
<2> Basin A-2 includes Basin A-1
<3> Basin B-2 includes Basin B-1
TIME OF CONCENTRATION BROW DITCH BASIN
100 YEAR STORM
LOCATION | ELEMENT] SLOPE | LM | Ti<3> | LENGTH | HIPT| LOWPT [DELTAE] | T Tc
A-1 LDR 1.5 1.0% 70 1.5 1260 466 394 72 57 17.2
A-2 <1> LDR 1.5 1.0% 70 11.5 1537 466 386 80 6.9 18.4
A-3 LDR 2.5 4.4% 100 72 400 388 371 17 2.7 9.9
B-1 LDR 1.5 1.0% 70 11.5 833 452 394 58 39 15.4
B-2 <2> LDR 1.5 1.0% 70 11.5 1000 452 377 75 4.3 15.8
B-3 LDR 1.8 1.0% 70 10.0 430 382.3 377 53 45 14.5
Cc LDR 1.5 7.0% 100 7.2 339 399 368 A 1.7 8.9

<3>Ti at upstream end of watershed per Seclion 3.1.4.1 page 3-12 of County of San Diego Hydrolegy Manual
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EQUATION

SOURCE: California Division of Highways {1941) and Kirpich (1940)

310,385
Te = (11.9{. )
AE
Tc = Time of concentration (hours)
L = Watercourse Distance (miles)
AE = Change in elevation along
effective slope line (See Figure 3-5) (feet)
Tc
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Nomograph for Determination of

Time of Concentration (Tc) or Travel Time (Ti) for Natural Watersheds

FIGURE

3-4
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San Diego County Hydrology Manual Section: 3
Date: June 2003 Page: 12 of 26

Note that the Initial Time of Concentration should be reflective of the general land-use at the
upstream end of a drainage basin, A single lot with an area of two or less acres does not have

a significant effect where the drainage basin area is 20 to 600 acres.

Table 3-2 provides limits of the length (Maximum Length (Ly)) of sheet flow to be used in
hydrology studies. Initial T; values based on average C values for the Land Use Element are
also included. These values can be used in planning and design applications as described
below. Exceptions may be approved by the “Regulating Agency” when submitted with a
detailed study.

Table 3-2

MAXIMUM OVERLAND FLOW LENGTH (Ly)
& INITIAL TIME OF CONCENTRATION (Tj)

Element* | DU/ 5% 1% 2% 3% 5% 10%
Acre | Ly |Ti |Lm | T Ly | T Iy | T |Lm | Ty |[Lm | T
Natural 50132 70| 12.5| 85,109 |100 (103|100 | 8.7 | 100 6.9
LDR 1 500122 70| 11.5| 85 10.0 100 | 95100 | 8.0 100 | 6.4
LDR 2 50113 70]10.5) 8| 9.2]100| 888|100 | 7.4 | 100 5.8
LDR 2.9 50107 70|10.0| 8 | 88| 95| 81100 7.0 | 100 5.6

MDR 43 501102] 70| 96| 8| 81| 95| 7.8|100] 6.7]100] 5.3

MDR 7.3 50| 92| 65| 84| 8| 74| 95| 7.0{100] 6.0 | 100 4.8

MDR 109 | 50| 87| 65| 79| 8| 69| 90| 64[100]| 5.7|100 | 4.5

MDR 145 | 50| 82| 65| 74| 80| 65] 90| 6.0|100| 54100 | 4.3

HDR 24 50| 67| 65| 61| 75| 5.1| 9] 49| 95|43 1100 3.5

HDR 43 50| 53| 65| 47| 75| 40| 85| 38| 95|34 10027
N. Com 50| 53| 60| 45| 75| 40| 85| 3.8| 95/34/100] 2.7
G. Com 50| 47 60| 41| 75| 36| 8] 34| 92910024
0.P./Com 50 42| 60] 37| 70| 3.1] 80| 29| 90 2.6 100 2.2
Limited L. 50| 42| 60| 37| 70| 3.1 | 80| 25| 9026 |100] 22
General 1. 50| 3.7/ 60| 32| 70| 27| 80| 26| 9 23]100] 1.9

*See Table 3-1 for more detailed description

3-12
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36” RCP Culvert

— 180
- 168

IR

]

- 156

- 144

= 132

T

=120

— 108 -
- o6

- 84

RELEREEAR

X

- (Q) IN CFS
T TTTHRT

DI

T T

TTTT]

DIAMETER OF CULVERT (D) IN INCHES
GHARGI

[
e
o

TTTT T

T
r
FTEET]

4 B R )

BURE AU CF PUBLIC POADS JAN 1963

Q100=53.6 cfs
D=3 ft

HW/D= 1.45

10,000

8,000

6,000

— §,000
- 4,000

3,000

2,000

1,000
80O

600
500

400

300

50
40

30

20

w 2 0o @

HW/D=4.35 ft OK < 6 ft available

HW
o SCALE

mn

2)

(3)

EXAMPLE

D=42 inches (35 feel)
Q=120 ¢fs

A" HW
D feet
(1) b 8.8
(2) 2 74
(3) 2.2 7.7
FD in feet
ot

ENTRANCE
TYPE

Square edge with

headwall

Groove end with
Feadwall

Groove end
projecting

To use scale (2) or (3) project
horizontally to stale (1), then
use straight inclined line through
D ond Q scoles, or reverse os
ilusirated.

11-67

- 6.
R S — 6,
=
= B L -5
5. - .
S, . ¥ -
= — 3 -
B 3
-3, | L
[o — | - i
uf N S —
é‘ 2. i
3! [
~t =5 s
® .t L L
t'-‘;’ — 1.5 i
=
=gl L
(=]
Z¢t - I
=
o | Jss
o — 1.0 1.0
D -
s
L
= 9 9
= ~
= -9 -
BT N - S
2k
* —~ .B -8
- '8 |
. B S S i
— .7
& t— .6
— B
S — .5
— .5

HEADWATER DEPTH FOR
CONCRETE PIPE CULVERTS

WITH

INLET CONTROL



Worksheet for 36" RCP CULVERT

Project Description

Friction Method
Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge
Resuits

Normal Depth
Flow Area
Welted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percenl Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

1/14/2013 11:10:57 AM

Manning Formula

Normal Depth

0.013
0.01000
3.00
53.60

2.04
5.11
5.81
0.88
2.80
2.38
67.9
0.00688
10.49
1.71
375
1.37
71.74
66.69
0.00646
SuperCritical

0.00
0.00

0.00

0.00
0.00
67.89
Infinity

fi/ft

ft/s

fl Rip Rap: Q100=53.6 cfsV=10.5 Type=1
ft Size=1/4ton  L=12" W=9’

ft3/s
ft¥/s
ft/ft

%
%

Bentley Systems, Inc. Haestad Methods SolBtatidyePmwMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page 1 of 2

T=2.7'



Worksheet for 36" RCP CULVERT

GVF Qutput Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

1/14/2013 11:10:57 AM

Infinity  ft/s
204 ft
238 ft

0.01000 fi/ft
0.00688 fuft

Bentley Systems, Inc. Haestad Methods SolBtatidyeFiewMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page
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_ Worksheet for Brow Ditch A-1 Outlet

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.05800 Fr/ft

Diameter 200 ft

Discharge 860 ft¥s

Results

Normal Depth 054

Flow Area 068 fi?

PElled Fefineier 218 Rip Rap: Q100= 8.6 cfs V=12.7 Type=1
Hydraulic Radius 0.31 Sioa=1 74 to =10' W=§' T=35
Top Width 177 '
Critical Depth 1.05

Percent Full 269 %

Critical Slope 0.00497 fiMft

Velocily 12.66 fis

Velocity Head 249

Specific Energy 3.03 ft

Froude Number 3.60

Maximum Discharge 58.60 ft¥/s

Discharge Full 54.48 ft¥s

Slope Full 0.00145  ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 #
Length 0.00
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 f#t
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 %
Normal Depth Over Rise 26.86 %
Downstream Velocity Infinity  fi/s

Bentley Systems, Inc. Haestad Methods SolBgat dyefimwMaster V8i (SELECTseries 1) [08.11.01.03)
1114/2013 8:28:33 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Brow Ditch A-1 Outlet

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

1/14/2013 8:28:33 AM

Infinity ~ ft/s
0.54 ft
1.05

0.05800 fi/ft
0.00497 /it

Bentley Systems, Inc., Haestad Methods SolBéatidyeritewMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

2 of

2



Worksheet for Brow Ditch A-1 Capacity

Project Description

Friction Method
Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge
Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
0.02600
2,00
8.60

0.66
0.91
245
0.37
1.88
1.05
33.0
0.00497
9.50
1.40
2.06
2.41
39.24
36.48
0.00145

0.00
0.00

0.00

0.00
0.00
33.03
Infinity

ft/ft

ft¥/s

ﬂz

=

ft¥/s
ft¥/s
ft/ft

%
%
ft/s

Bentley Systems, Inc. Haestad Methods SolBtiatldyerimwMaster V8i (SELECTseries 1) [08.11.01.03]
1/14/2013 8:29:06 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



Worksheet for Brow Ditch A-1 Capacity

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

1/14/2013 8:29:06 AM

Infinity ft/s
066 ft
1.05 1t

0.02600 ft/ft
0.00497  ft/ft

Bentley Systems, Inc. Haestad Methods SolBéoti éyeifitewMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page
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2



Worksheet for Brow Ditch A-2 Outlet & Capacity

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficienl
Channel Slope
Diameter

Discharge
Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Qutput Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

1/14/2013 8:38:12 AM

Manning Formula

Normal Depth

0.013
0.01600
3.00
18.40

0.95
1.93
3.59
0.54
2.79
1.37
31.7
0.00412
9.55
1.42
2.37
2.03
90.75
84.36
0.00076
SuperCritical

0.00
0.00

0.00

0.00
0.00
31.72
Infinity

ft/ft

ft/s

ﬂ2

ft
%
ft/fi
ft/s

ft T=1.1’

ft*/s
ft3/s
ft/ft

%
%
ft/s

Bentley Systems, Inc. Haestad Methods SolBEatidyefimwMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Rip Rap: Q100=18.4 cfs V=9.6 Type=2
Size=No. 2 Backing L=12"

W

91



Worksheet for Brow Ditch A-2 Outlet & Capacity

GVF Output Data

Upstream Velocity Infinity  ft/s

Normal Depth 0.95

Critical Depth 1.37 #

Channel Slope 0.01600 fi/ft
0.00412  ft/ft

Critical Slope

Bentley Systems, Inc. Haestad Methods SolB&atidyefitewMaster V8i (SELECTseries 1) [08.11.01.03]

1/14/2013 8:38:12 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

2 of

2



Worksheet for Brow Ditch A-3 Outlet & Capacity

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient

Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Maximum Discharge

Discharge Full
Slope Full
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

1/14/2013 2:19:37 PM

Manning Fermula

Normal Depth

SuperCritical

0.013
0.04000
2.00
6.20

0.50
0.61
208
0.28
1.73
0.88
25.0
0.00467
10.09
1.58
2.08
2.99
48.67
45.24
0.00075

0.00
0.00

0.00

0.00
0.00
25.01
Infinity

ft/ft

ft¥/s

ﬂZ
Rip Rap: Q100=6.2 cfs V=10.1 Type=1
Size=1/4 ton  L=10" W=6 T=2.7

ft*s
ft*fs
fuft

%
%

Bentley Systems, Inc. Haestad Methods SolBeatidieifitewMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Brow Ditch A-3 Outlet & Capacity

GVF Output Data

Upstream Velocity Infinity  ft/s
Normal Depth 0.50
Critical Depth 0.88 1t
Channel Slope 0.04000 ft/it
Critical Slope 0.00467  ft/ft

Bentley Systems, Inc. Haestad Methods SolBEotidyelfitewMaster V8i (SELECTseries 1) [08.11.01.03]
1/14/2013 2:19:37 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for Brow Ditch B-1 Outlet

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Welted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

1/14/2013 8:28:19 AM

Manning Formula

Normal Depth

0013
0.10000
2.00
4.90

0.35
0.38
174
0.22
1.53
0.78
177
0.00455
13.03
2.64
2498
463
7695
71.53
0.00047
SuperCritical

0.00
0.00

0.00

0.00
0.00
17.72
Infinity

firft

ft*ls

ﬂZ

ft
" Rip Rap: Q100=4.9 cfs
# Size=1/2 ton

ft*/s
ft*/s
ft/ft

%
%

V=13.0 Type=1

L=10’

W=6'

Bentley Systems, Inc. Haestad Methods SolBeatidycfitewMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

1 of

2
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Worksheet for Brow Ditch B-1 Outlet

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

1/14/2013 8:28:19 AM

Infinity  ft/s
0.35
0.78

0.10000 fi/ft

0.00455 fi/fi

Bentley Systems, Inc. Haestad Methods SolBiotidjeRitwMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

2 of

2



Worksheet for Brow Ditch B-1 Capacity

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.00700 fuft
Diameter 200 ft
Discharge 4.90 ftys
Results

Normal Depth 0.69 ft
Flow Area 0.97 ft2
Wetted Perimeter 252 ft
Hydraulic Radius 0.38

Top Width 1.90
Critical Depth 0.78
Percent Full 347 %
Critical Slope 0.00455 i/t
Velocity 5.06 fifs
Velocity Head 040 ft
Specific Energy 1.09 ft
Froude Number 1.25
Maximum Discharge 20,36 ft¥s
Discharge Full 18.93 ft¥s
Slope Full 0.00047 fu/ft
Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 1t
Length 0.00 #t
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Average End Depth Qver Rise 0,00 %
Normal Depth Over Rise 3471 %
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Haestad Methods SolBtatdyeiiimwMaster V8i (SELECTseries 1) [08.11.01.03]
1/14/2013 8:29:22 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Brow Ditch B-1 Capacity

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

1/14/2013 8:29:22 AM

Infinity fi/s
0.69 ft
0.78 ft

0.00700 ft/ft
0.00455 i/t

Bentley Systems, Inc. Haestad Methods SolBtatidyeilmwMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

2 of

2



Worksheet for Brow Ditch B-2 Outlet

Project Description

Friction Method

Solve For Normal Depth

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge
Results

Normal Depth
Flow Area

Wetted Perimeter
Hydraulic Radius
Top Width

Critical Depth
Percent Full
Critical Slope
Velocity

\Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type SuperCritical

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

0.013
0.10000
2.00
6.40

0.40
0.45
1.87
0.24
1.61
0.90
20.2
0.00468
14.09
3.08
3.49
4.67
76.95
71.63
0.00080

0.00
0.00

0.00

0.00
0.00
20.21
Infinity

ft/ft

ft*/s

ﬁZ

Rip Rap: Q100=6.4 cfs
# Size=1/2 ton

fl¥/s
ft3/s
it

%
%

V=14.1 Type=1
L=10" W=¢’

Bentley Systems, Inc. Haestad Methods SolBtotldyefimwMaster VBi (SELECTseries 1) [08.11.01.03]

1/14/2013 B:38:22 AM

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page 1 of 2

T=3.5



Worksheet for Brow Ditch B-2 Outlet

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

1/14/2013 8:38:22 AM

Infinity  ft/s
0.40
090 ft
0.10000 fi/ft
0.00469 ft/ft

Bentley Systems, Inc. Haestad Methods SolBéatldyeifimwMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

2 of

2



Worksheet for Brow Ditch B-2 Capacity

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.02600 fy/ft
Diameter 2.00 ft
Discharge 6.40 ft¥s
Results

Normal Depth 0.57 ft
Flow Area 0.73 ft2
Wetted Perimeter 225 ft
Hydraulic Radius 0.33

Teop Width 1.80 ft
Critical Depth 0.90
Percent Full 283 %
Critical Slope 0.00469 fi/ft
Velocity 8.74 ft/s
Velocity Head 1.19 it
Specific Energy 175 ft
Froude Number 2.42
Maximum Discharge 38.24 fiys
Discharge Full 36.48 ft¥s
Slope Full 0.00080 ft/ft
Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00
Length 0.00
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 #
Profile Description

Profile Headloss 0.00 #
Average End Depth Over Rise 000 %
Normal Depth Over Rise 2834 %
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Haestad Methods SolBeotidyeritewMaster VBi (SELECTseries 1) [08.11.01.03]
1/14/2013 8:29:34 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Brow Ditch B-2 Capacity

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

1/14/2013 8:29:34 AM

Infinity  ft/s
0.57 ft
0.90 1t

0.02600 f/ft
0.00469 fi/ft

Bentley Systems, Inc. Haestad Methods SolBeatidyefimwMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

2 of

2



"~ Worksheet for Brow Ditch B-3 Outlet & Capacity

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient

Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Weilted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy

Froude Number

Maximum Discharge

Discharge Full
Slope Full
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

1/14/2013 4:14:20 PM

Manning Formula

Normal Depth

SuperCritical

0.013
0.11000
2.00
410

0.32
0.32
1.64
0.20
1.46
0.71
15.9
0.00449
12.78
2.54
285
4.81
80.71
75.03
0.00033

0.00
0.00

0.00

0.00
0.00
15.88
Infinity

f/ft

ft*/s

ﬁ?
& Rip Rap: Q100=4.1 cfs V=12.8 Type=1
Size=1/2 ton  L=10' W=6' T=3.5

ft¥/s
ft*/s
fi/ft

%
%
ft/s

Bentley Systems, Inc. Haestad Methods SolBeatidyeimwMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203.755-1666 Page 1 of 2



Worksheet for Brow Ditch B-3 Outlet & Capacity

GVF Output Data

Upstream Velocity Infinity  fi/s
Normal Depth 0.32 ft
Critical Depth 0.71 ft
Channel Slope 0.11000 fuit
Critical Slope 0.00449 i/t

Bentley Systems, Inc. Haestad Methods SolBéatidyefiewMaster V8i (SELECTseries 1) [08.11.01.03]

1/14/2013 4:14:20 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

2 of

2



Worksheet for Brow Ditch C Outlet

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Resuits

Normal Depth
Flow Area
Wetled Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

1/14/2013 8:27:44 AM

Manning Formula

Normal Depth

0.013
0.07500
2.00
270

0.28
027
1.55
0.18
1.40
0.57
14.2
0.00445
9.86
1.51
1.80
3.93
66.64
61.95
0.00014
SuperCritical

0.00
0.00

0.00

0.00
0.00
14,23
Infinity

ft/ft

ft3s

ﬂZ

ft Rip Rap: Q100=2.7 cfs V=9.9 Type=2

ft*/s
ft¥s
ftift

%
%

Size=No. 2 Backing
T=1.1

L=10
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Worksheet for Brow Ditch C Outlet

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

1/14/2013 8:27:44 AM

Infinity  ft/s
0.28
0.57

0.07500 fi/ft

0.00445  fu/ft
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Worksheet for Brow Ditch C Capacity

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slepe 0.03400 ft/it
Diameter 200 ft
Discharge 270 ft¥s
Results

Normal Depth 034 ft
Flow Area 0.36 ft?
Wetted Perimeter 1.71 ft
Hydraulic Radius 0.21 ft
Top Width 1.51
Critical Depth 0.57
Percent Full 17.2 %
Critical Slope 0.00446  fyft
Velocity 747 ftis
Velocity Head 0.87
Specific Energy 1.21
Froude Number 269
Maximum Discharge 44 87 ft¥s
Discharge Full 4171 ftys
Slope Full 0.00014  ftfft
Flow Type

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 f
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 %
Normal Depth Over Rise 17.24 %
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Haestad Methods SolBtatidyeiimwMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Brow Ditch C Capacity

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

1/14/2013 8:28:49 AM

Infinity ~ft/s
0.34
0.57

0.03400 fy/ft

0.00446  fi/ft
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